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Preliminary Amendment 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (Currently Amended) A semiconductor device, comprising: 
a semiconductor substrate; 

a gate insulation film formed on one major surface of said semiconductor 
substrate and including titanium oxide; and 

a gate electrode film formed in contact with said gate insulation film, said gate 
electrode film having a dual function of being an electrode and a diffusion barrier, said gate 
electrode film being configured to minimize diffusion of conductive elements into said gate 
insulation film to reduce a current leakage via the gate insulation film, said gate electrode film 
including ruthenium oxide or iridium oxide^ 

wherein said titanium oxide is in the form of a crystal of ruffle structure. 

wherein said Rate electrode film and titanium oxide cooperate to reduce the 
diffusion of conductive elements of said gate electrode into said gate insulation film so that the 
ffffisifinjtf, ^ of said gate electrode is less th an that of when said gate 

electrode comprises Si. W, WSi2.Mo. MoSi2.Jl or TiN . 

2. (Currently Amended) A semiconductor device, comprising: 
a semiconductor substrate: 

a pate insulation film formed on one major surface of said semiconductor 
substrate and including ti tanium oxide: and- - — — — — 

a gate electrode film formed in contact with said pate insulation film, said p ate 
electrode film having a dual function of being an electrode and a diffusion barrier, said gate 
electrode film being configured to minimize diffusion f conductive elements into said gate 
insulation film to reduce a current leaka ge via the gate insulation fihru said gate electrode film 
includinfi ruthenium oxide or iridium oxide, A semiconductor device according to claim 1 , 
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wherein film thickness of said gate insulation film is greater than about 0.9 nm 
and less than about 3 nm, 

wherein said ruthenium oxide or iridium oxide being at least 50 percent in 
composition of said gate electrode film. 

3. (Canceled) 

4. (Currently Amended) A semiconductor device, comprising: 
a semiconductor substrate; 

a gate oxide film formed on one major surface of said semiconductor substrate, 
said gate oxide film being titanium oxide and having a given crystal structure; and 

a gate electrode formed over said gate insulation film, said gate electrode 
including a conductive oxide layer and a metal layer, said conductive oxide layer being provided 
between said gate oxide film and said metal layer A 

wherein sai d gate oxide film is greater than about 0.9 nm and less than about 2 nm 
in thickness . . 

5* (Currently Amended) A semiconductor device according to claim 4, 
wherein said conductive oxide layer includes ruthenium oxide or iridium oxide, 
wher e in film thickn e ss of said gat e oxide film is great e r than about 0.9 nm and 
l e ss than about 2 nm, 

wherein thickness of said gate electrode is at least 0.9 nm. 

6. (Previously Presented) A semiconductor device according to claim 4, 
w herein said titanium oxide has a rutile crystal structure, — — — 

7* (Previously Presented) A semiconductor device according to claim 5, 
wherein said metal layer includes ruthenium or iridium, 

8. (Currently Amended) A semiconductor device, comprising: 
a semiconductor substrate; 
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a titanium oxide gate insulation film formed on one major surface of said 
semiconductor substrate and being no more thas_abput 2 nnun thickness : 

a gate electrode including conductive oxide film and a metal film, said 
conductive oxide film being in contact with said gate oxide and configured to serve as a diffusion 
barrier to prevent diffusion of an element into said titanium oxide to reduce a current leakage via 
said titanium oxide film; 

a first capacitor electrode formed on said one major surfitce of said semiconductor 

substrate; 

a capacitor insulation film formed in contact with said first capacitor electrode 

and exhibiting a high dielectric constant or ferroelectricity; and 

a second capacitor electrode formed in contact with said capacitor insulation filrr^ 
wherein said titanium oxide is provided with a given crystal structure, scy tf i^ ppfrfr 

titanium oxide cooperates with saiiljafe^kcteQ^ of conductive elements 

of said gate electrode into said titanium oxide . 

9. (Previously Presented) A semiconductor device according to claim 8, 
whereih thickness of said insulation film is at least about 0,9 nm and thickness of 

said conductive oxide film is at least about 0.9 nm. 

1 0. (Previously Presented) A semiconductor device according to claim 8, 
wherein said titanium oxide has a rutile structure or anatase structure. 

11, (Previously Presented) A semiconductor device according to claim 8, 
wherein said metal film includes ruthenium or iridium, said ruthenium or iridium 

comprising at least 50 percent of said metal film in composition. 

12, (Currently Amended) A semiconductor device, comprising: 
a semiconductor substrate; 
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a gate insulation structure including of a first gate insulation film formed over 
said semiconductor substrate and including silicon oxide or titanium silicate and a second gate 
insulation film formed over said first gate insulation film and including titanium oxide; and 

a gate electrode film formed in contact with said gate insulation structure and 
including ruthenium oxide or iridium oxidc 4 

wherein film thickness of said second gateinsulation film is greater than about 0.9 
nm and less than about 2 nm , 

13. (Currently Amended) A semiconductor device, comprising; 
a semiconductor substrate; 

a gate insulation structure including a first gate insulation film and a second gate 
insulation film formed on said first grate insulation film and c ontaining titanium oxide of a given 
crystal structure; and 

a gate electrode including a first gate electrode film formed in contact with said 
second gate insulation film and containing ruthenium oxide or iridium oxide and a second gate 
electrode film containing one selected from a group consisting of ruthenium, iridium, platinum, 
tungsten and molybdenum, 

wherein said given crystal structure of said titanium oxide and said first gate 
electrode film configured to inhibit diffusion of an element into said gate insulation structure^ 

wherein film thickness of said gate insulation film is greater than about 0.9 nm 
and less than about 3 nm . 

14. (Withdrawn) A method of manufacturing a semiconductor device, 
comprising the steps of: 



forming a gate insulation film containing titanium oxide as a primary constituent 
material on one major surface of a semiconductor substrate; and 

depositing on said gate insulation film a conductor film containing ruthenium or 
alternatively iridium as a primary constituent material to thereby form a gate electrode film. 
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15, (Withdrawn) A method of manufacturing a semicon^^ 
comprising the steps of: 

forming a gate insulation film containing titanium oxide as a primary constituent 
material on one major surface of a semiconductor substrate; 

depositing on said gate insulation film a conductor film containing ruthenium or 
alternatively iridium as a primary constituent material to thereby form a gate electrode film; 

forming a first capacitor electrode; 

forming a capacitor insulation film having high dielectric constant or 
ferroelectricity in contact with said silicon first capacitor electrode; and 

forming a second capacitor electrode in contact with said capacitor insulation 

film. 



Pncxn £ 1 1 

PAGE 9/14* RCVD AT 1/2112004 11:44:08 AM [Eastern Standard Time] * SVR:USPT0€FXRF-1/1 * DNIS:8729306 * CSID:6503262422 * DURATION (mm-ss):04-04 



